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Abstract of JP 71 06328 (A) 
PURPOSE:To Improve long term reliability of a 
multilayered wiring structure semiconductor device, 
by constituting an interlayer insulating layer of a 
flattened layer composed of silicon ladder based 
resin. CONSTITUTION:A first Al wiring layer 3 and a 
second Al wiring 7 are interlayer-isolated by a 3- 
layered structure composed of a silicon oxide film 4, 
a resin film 5, and a silicon oxide film 6. The first Al 
wiring layer 3 and a second Al wiring layer 7 are 
interlayer-isolated by a 2-layered stmcture 
composed of the resin film S and the silicon oxide 
film 6. The first Al wiring layer 3 and the second Al 
wiring layer? are isolated by a 2-layered structure 
composed of the silicon oxide film 4 and the resin 
film S. The first Al wiring layer 3 and the second Al 
wiring layer 7 are isolated by a 2-layered structure 
composed of the silicon oxide film 4 and the resin 
film 5.; The first Al wiring layer 3 and the second Al 
wiring layer? are Interiayer-lsolated by an interlayer 
film composed of the resin film 5, which is formed by 
one time coating using coating solution having 
silicon ladder polymer shown by (HO)2(R2Si203> 
nH2 {(n) is an Integer sufficient for weight average 
molecular weight to obtain 2000-100000, and R is 
one out of hydrogen atom, lower all^yl group, and 
phenyl group). 
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m-tm 1 ] fi)fScoiBii^'?^-y*sjg«§tiJt^ 1 o 

mmi)K -ft^i^ ( H O ) 2 ( R2 S i 2 O3 ) „ H2 T'^ 
Ai2 0 0 Q~ 1 0 0 0 0 0 Sr#.a l,z-\-^t£^X'h 0 . 

::<^'ffc;^*«o«'<7 (m.ifiymm.'f; mcDv^ivmt. 
miy s.-}Vm<D\^'ffd}^X'hhi^^) zi-yyy-^^) 

[11*114] m^mpm-m3ff)\-^-tiii}^\mz 
tm<nmmm.f.zm^x. 
mtim^Wi^y yii -vr y y^m^ 1 5 o~ 1 0 0 0 
0 P P m-^*LTv^i. i ^mt-ri.^*^* 
[MSJi 5 ] mwm^n-^-ym^'^iifz^ 1 
ffi^«*?B)SL. mm\mmm\zx^>mmm.-f 

hlo\z^(r)%\ crmMMJd,zi^ U 3- y ^rS''-^ W 

«M£Dbuie^ 1 <nmmhm%m'h\z-::iy-9 9 v 
•fcs-}vm^h. mmmmmi.\zm'mit-^^-yk 

mmm.ti^y'^i^ Yit^-)v^i\;\.x-^^\<rim 

'f[:^5^(HO)2 (R2Si203)„H2T-*$tL. dOfk 
^4i<7)n*>'itf0€^il<?)*l:¥±%'^*:^p'2 0 0 0- 

10 0 0 0 0 m^coiz+mmmxh o . ^o^t^ 

^J'-^j:< b I im.m:.itmmmm\ 

h y^-mmi<D d •fei!'^5r< k io i m.&±cDmm\i 
IX. m^^mmi 5-3 owt %tuc:mmmm^m^ 
ixmiummmb. 

zcom^mmmixmit^^^^ib^zx omiawk 
mm&th i k i'mbi-^mm:m<7)wm)jm. 



imme] mm5mi<o^mmm<om-mi,z 

fi*J3 a 0 0 o\:X±.<n>m^mb . zm^^AUz 

*r LT 2 a w t %\ij±m^ifi 30000 m<nm 
"f-mb Sr-^tyi b t:mtbthmwmmff^-}i 

immTi mm5^mmmm.ff>^mmz 
ax^xmmmmfi^ Yn^y'y]v-^y^^:i^^y^ 
•i-tf i b i'mb-th^ii^<^'^-m, 
mms^ mmmmmmwmmmmjmz 

mmWimtiK mm^z7mmt^tii^ u a-y;}? u v 

-<^m&^ 5~4 0 w t %c^?§MSr-i-OC: b ar^Sfc-r 
«ffBffim?£**fflil4J-{=»LT 15 0~10000pp 

m^mmm<^m-^^M.m^mmmtt zb^ 
•mbttmmwmmm, 

iz%im(n^mimm.<DmmrMzii\^x , 

■r-?. ^ k ^'mb-ti,^iiM.<nm^m. 
imm 1 2 ] m^m 1 o^, l < Jiii^ 1 1 fcia» 

{bi^u 3>'A»^>^:SiE»^?gj?&-ri.ig&*-r5::k 
&#Sik-tl.^*^a<oi8i:fr^. 

[OOQll 

im±mmm\ <iffmM. mmmmi^-f 

yyy-mmmm\>^fzmmmm:m;i>'mm 
m.iii.xf^<D'^-)j'Mzmthi><^X'hh. 

[0002} 

[«f*ofeifi] LSI t^m^Mwrnmrnmrnzw 

T . mmmmMi^z'fhfzi^i^z^mwmcomMnm 
wp'M^xm^m'mmmfix^^h. so 

G(Spin On G 1 a s s ) SSS:* 
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[0003] ^c/i'L. ZffXtmm^^^b. SOGMm 

mmzm-t^ t *s:*v^i -5 1 . «p«t 3fl«5t& t 

l1}&¥'iThthX \>^l.mni. 3-62554 

it.&®-ftiiT' s o GmmA.mMt: h-ysam 

[0 0 0 4] z:lx\ zc^s nmmmmimmcomm 
iomiz'y\^x&rfm9.^z5]k-t. t-rms (a) ^z^t 
i: 3 , 1 . mmm 2 co^zm 1 (^a 1 

1.3iOA°^i'-y2:jgfig-fl>. d:^^X\ ll5(b)t^-tJ; 

ot, mioir;us-5'>A (A 1 ) mw^m3(^j-<^- 
y±izryx-?cvDmizx *>mmm^mmti^v 

3y ( S i O2 > m^m^b. ^ic^^Wt^xtfyn- 
^-■csoGMa^M^^e^ts. <J:V^T', H5 (c) 
J: 3 {csOGjisaiBtcr^Xvc VD^fcJ: 

mmm^tim<ti^'}^ym6imti. mz. i 
tL<^ 3 mmmmmmmmm^^ r i e ( r e a 

ctivelon E t c h i n g ) 'St^i-oTX -y-^ 
(d) fc^-tiai::. C:«±t^2<5DA lffilSiI7$:X 

J-^.yA^^J yrmfm^'^xMfS.i. mmmmzj^i? 

[0 0 0 51 Cl^T, »2c^AlSil7S:«-K^<»j£ 
Ti|{i:TiItL'Ci3<i2«S*^"S)S. SS^t 
iicTJSraffiSlic^+Pli^Sixl. S O GMSJi. ^IS 
-ft,&-ri):^^*t.t;:»fiit-r-i>*^. Z<DSOGm&(^fS.t:m 

n<7>soGMmz:m^x-m^zmmizm^ixmfS.-t^ 
Gmmm<mvxmft^'^&mi}'$>i>> 

X. ¥ffl1i^|n|±§-^S!t«>{={4. iCOSOGffiCO^V^ 

»fife^i:iai^'53gLT. #Jit^$tLfcsoGii8& 

mii. im(^mt5X'im^^m*w^uz<\,^i,(^x' 

[0006} ifitM tt, i^U n-y}SBg55:i:-*<S5^ 

)St^t<. tfz. im<Dm.i5x-m<m!S,Lr.zmx'i,. 

S, L*^L^rA*'^>, ^m^m?kSOGMmxU. -JK 
M 0 A^'^HTtlt =&■ 0 S O G*J1S|tCj:bKtLffMtC<t 

^mmim^^ii\ mmmmm^ztiuxm^^fi^'^ 

GMmxii. m4'iz^m-hymm^zXl:^xmiiiM.i;^ 

iiffijRco s o Gumti^^ < , mx-mmmt txm 



izmm^mit, m-ox. mmimoiz. mm 
iti^vziymx'±.Tim.ti3ammt ixmrnmnzm 

[ 0 0 0 7 } fc ^1 . 3 mmrsmtmrnrnm^ 

t. 'prmx'h?>s.oGmmi^-tizk^ztx^^ ^ay 

i-zif). X)l—ii-^~}l"p(7>A 1 ^j:E(mmizT-M:iimz 0 

mm-uz)i^\,z. mMt-ttTmmmmmwt-^- 

y±Jl,z\iSOGmm^-^j:\>^X 0 fcx.yf-A->y 9 LX. 

Tmffym}-^^-y±.i<zmm-tx)v-!t^-)vr^i,z^ 
s oGA^EtB i.ti:^-mm,zLxm^^h<r>t^--miX'h 

[0008] iO*„ ^SUSOGWfifcL-Ti^yn-y 
5i-ri,i>(7>fcL-C{4. Wi.{J!KflB^5 6-4 9 54 0-^ 

'mkmfhz.h»x'%h. 

[0009] 

[^BJ*W^tj;3fc-ri.ilSl LA>L^rA^^>, ±iBT- 
ijxmAif'yts:<WM.mW&.<^^X\miiX\^^ 

*ii^jiiicMfc(opBiT'iiji*^'^t^-rv\ mz. ^^m 
fc-oHa^it/t^rv^ico^. ii-^«*n 0 0 0 0 Of 

mz-OHmmti>ffyx\i. ;yx®caj***^<^r-7T 
[ 0 0 1 0 } i: C:-?»T'. ffaiL.:t^fliBi^«JiW3St7) 

Mmmmmmmru^xx'it. x-yf-y^y^?^;^ 

S^il.liSOi' y n >'K«i: S O Gffifc 

D#x.yf-y^^t-So ffisoGHti^uny 
^ftMcox-y^y^^i^-hf^m^^hs <-ri.je:-s*^'* 

«SOGlii:i^UnyS«i:{ilPHm tTii 
«tT»figStL, iSfti:tT|iI-iOJlfcL-Cai?:fll.i 
tiz^x^. z:ix\ c:ix^>^x-yf-yi?m-rsi:^, 
C:c7)x-yf-y^''Sr2aPic7)l|i}B|(:fffedi:t-|.fc. 2 
-^iJ^^J^T'x -y f-y/i^- f:;!)^:^^ < M^rS 2-oi0« 

zbiiX^^j:^\ mtlf. x-y^ys-.y^'SfcJ;OTJI^ 
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[0011] F^^x-yf-yrJ-'t^fev^T. - 

iiW{cli«s o GiilMs o Gfcit/>^-cx ^yi-y^u- 

^y/fJi. x»/^>'^^-rs«J^4'<0^^*s#vvSx 

fc, K«^-t-*-rS*«SOGi^x.y^>'^l— bs^ 
X -y f-y ^•■fcfc^tl.X -y f-y ^V- f ^ |5I-t-rtT.{f . 

So 

[00 12] ti^T\ iyva->yy~mmmcoxo 

m^±<^tL^j:^^i^u-:iymimtm-iz-t^iz 
i±. :c^yi-y^':^^i<zmut?>^(o&h§'<'mbt 

I., t*»L'5r**4.. x>yf-y^^;y;^KiSSS:^<^airr 
5 i: . n^-y^^<nk.\h<n-7Xi; t trfflv^S Vv'x 
hi#<x>y^>^t5cfcdt'5rS. IM^T. x-y^^- 

hi:Ox.y^>'^'«^)«t3!)*tS<^:l.. c:<^)!tJ6. X)U 

-t^-mmif(D^'^:?-~yi^izm^^ti,t:ib. 

m<7>mmizmfrmi>, 

[0013] ^co^Bflii. mffjxo^^mmtrmt 

hfzMz-^j:^fitzi:>(^x\ mwmmmt^w 

mmt^x't s i 7 \,zth ^Lh^mtt^. 

[00 14] 

mtfmfs.-^fix^^^z.tmmt-fh. ^lxzco 

m^tm. -fb^se (HO) 2 (RjS ijOs) „H2T-5^ 
*S2 0 0 0~ 1 0 0 0 0 0 Sr#Sfc-HJ-^rmt'& 

€^^(H0)2 (R2Si 203 ) „H2 ■r'S^;?^!. Z<^ 
•ft;^5^+<7)n*i^c7)'ft;^#IcOMft¥i%:S>^**^'2 0 0 0 
-10 0 0 0 0&#l.t+^^^SiSft-J) Z<7)it^ 

i!'^*< t i ia«lJLJitirtffflM53&ffl^\ c:«7)ffi}iii!f{3 
^^<iJM'JfcJ;t/x-T/l-.^*ii?e'J, irhy^:t®>t 



i^L. mmmffi^M^^mim^mizmmtiz 
t^mt-t^, ^ix. mmmizxmmm<m 

[00161 

um] -m^x'mtvfi:m^^tthMW\mnti^ 
tfz. mmmmmmmiti^v^ymki'^jzi-y 

c02ocoMT'X.yf-y^l/-h*>'ll-fc^rl,, -eLT. 

v^;?^.x-Ci.x.y f-y^^V- h*^< 5rii,^rv\ 
[00171 

comMxu. mni^m±(Dmmmmizmmm 
mmbLx. i^^}:3^y^y-mmmmm\'^&:it 
^mt i^ua-ymmt ixmriz^iti 

[00181 
[-fCll 

R 



o 
I 

- Si -O - 



mxi>X\>\ tii. n{ifttTi^4Hyi**2 0 0a~ 

10 0 0 0 0 m^iz+^^j:mL^^i: 

[00191 Zffii^V 3~y9^^~-if 
(D^t/i r-oHj ^e9-eT«fc<^^tt*«^v^*i, il 

-yyr~7i^V?-cDj^=?-M.^i. 2 0 0 0*}l/t'i:?7 
■y i?iitt!!)im< , 1 0 0 0 0 0 ^il;t I. 

^#^•c■•v^T^.^< (if*«2. 3) , tfcicoa« 

9 -y r U yjJ^ffl^ 1 5 0 — 1 0 0 0 0 p p m-t 
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[0020]-*. zmmTit. ^mmmmm 
[0021] mimtmmmiy< v^i'Ky^y. 

Xh^^'^.y-frV, h;l/X>', 1.2.3,4-xb5b 

)vmwmm±y^^y-)v, x^'z-yw, 1-7-0^' 

t e r t -T'^' y-JV^sUffySmi) L<\m^ 

mi. =cxTm-mm\iz\i}<^)vr^T-v. xf- 

ec-7'f-;l/T-feT-h, ^y^}VT-^T-Y, -iV^ 

^Lx. "rvy^mmmir^vy, ^^/i^x^/u^ 
vy. Mi-iuvfi-jv^hy, i^^xi^^-^jy. x 
-f)'\^m^m\\z\ix.^v y^ y ^;ux- 
x^f-vyi^'Un-^l^S/Xf-ypx— r;l^, i^'xf-P 
ij Vi-ivi/:^ ^]Vx.~TiV, >>xf - y 
i;xf-;Ux-T;l/* fco** L < \m^Mm.ifih h . 
[0022] *^BjT{i. >- y 3-y 7 IJ v-co 
Ttffifc cofg«'tt& ifil±$€§ ^: t @ W LT . ^j^^g 

3 kzU:. ) . 3 0 0 0 OJiUitDSfiTi^:^-^^ 

mt-fh '^u^-yyy-yi^v v-t 3 00 0 a*ffi 
oym=fm.<^-y') 3-y5:J^-!l?U 

y^^-sKU V- 1 laiffiT'fc^f i> J: < . m=f-m 

«n*{M^j^«iftfc*f LT 2 0 wt %JjLJb3&«a* L 

[00 2 3] tfz. }M<r)^mmLX\±. tKD^> 

U3-y,-tfU-7-T'2il.ffitoii1isoG. flUsoGji 
M^Di^fjssra-?. m-mi, s) , hKoi-^-y 

V-fc^>fLT2 0'-6 0wt%;?;^ff* L<, 20wt% 
*}Wt^m*m-f, 6 0wt%S:ffli.|,fcPii?7'y 
^ttt^^l. J; 3 t=5rl. o ±acoiEas O G 4, L < 

s o Gmmffim&mi. \^-fiii, >- u -n-y^y-^m 



mmm}.znLX5-AQ^t%mtL<. 5wt% 

*}Wfc^m*m-f. 4 0wt%ftt;tl,fc;irxjicai 

[0 0 24] ^i-rfflV^<i>tLSiE^SOG^^i:tT 
{i, TlTjJlp°nT'fe|.0CDT-2 (m«|&fl«) , SF2 
70 0 imLit^) , HSG-20 00 ( BSl-fM 
ffi> ^j:KifmWt,tlhtfz. ^msOG\mtLX\t. 

"^mmiffuX-hhocDT-i {-mmm) , sf 

1000 (feS-fM) . HSG-2200 (BS:« 

[ 0 0 2 5 J § *^BJ5X14, ig«&[Bl±§€l. 
>ta6fc. i/U3-y5^-^ttBg»Mt. ffilg^fcM 
LTl 5 0~1 0 00 0ppm(7)i^5y;*7rUy:?^iJ 
^8s!ip-ri.i><^-cs>2. (ilS<Ji9) , ^:^T% ^ic?);^? 
yii «y r y y^^jco?^«*f 1 5 0 p p msfeji/s't^ 
^H±.m^dmi-f. mmifi 1 0 0 0 0 p p mm 
thtmmmmi^') •:i-y'^ir^mmmmm. 

[002 6] bLbX\ 'y'}-o-ymimffyn^-- 

yi^mt Lxit. mmiiiXoiz. mt:^cFt 

tCHFa c7)?I-^;if;^$-fflv^^:K5^x.yf-yr/AJ-« 
mxh*). il*<^»n*tJ:->TX7^y^v-hit* 

•y^y^:ff'xt\}commmco^mzX'jx^'^9-~ym 

^s^wiJM 1 7 X ~)imz:t-t^ i^v^-yy ^^-^ y 
^-ii. mmrt?:mb-tmmmizimx-hi>i}\ m 
m^-^Mi^^\^fzihf^9~=.yy'^n:T.y^y'/:ffx\iz 

yymi>zm\^h\y=Jxh'7Xi^tcr>3:"/i'y^M±^ 

<x'^-f. j'ii^--yf^m&m%toivo:^\ 
[002 71 i?:^mii>i±:iff)mm^m-r& 
t:ibmt:mbm^. :^''/^yi^u-hff)mmm 
miz^tti&m^^mizx ^xmmx^ -s t *i.v^ 

ULti (W^lO) . ilWJ, i/yn-y^fflJicox 
>yf-y^^u-h{i. |i|ffl«orD-feXT'^tJtJi^< 
y =t-ymm'¥iz^tiximi^miz<DMzm i.'yv 
a'-y^mmm-?>wmmmtzmwisi^i: 

1 X'^Ltzi^v 3- y 7 ^-^ y 
iiijK-rs c: t ^zx-^xm^X'hi. ttz. m^tm<^ 

M=Srl.2fflaJiLho^'y3-y7^-*?yv-&rB-^-t 
-^■y V-i;*licr)h Ho^r'yix;|x-feXdr:t^-9-ytcO 

=yv-3-ymmmmizmntmmso 
cm. tfzii^soGm-mmxmm.t^zkm 

[0 0 28] m^^Rco^^^zyV^-yyi^- 
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1 y , zcommumb ixT--^mxm\'^tzryX'7 

- - y ilfB^fc^ V> I, V j;';^ b VX ^ i: cox -y f - V ^"ifca: 
±^<X'^. ftgcO^VVN°;?-xy/;!,i-Bltgt^r'J, 31 
#iOS«*»*'xc5h'5^x>yf->'i5'"fcj;&rn-fex 

[0029] ttz. ±^cr,Xol>ZX.'yi-y^\y-him 

^^Xh. -eixfeil««^i:£0x.yf-ynt&p]«fc1-|. 
;fc*«^|gt^5rl. (it^fll 2) . wi^itfcctOs 5^ 

mkff)mmmmmi> . 1 ei^j^ "^i-ymmx- 

[00301 mT. ic^HjcT) 1 mmm^m, ix 

mmmi. mm. ^mmc^immmxh&miim 
m<^-'Mimmmx%i, mmizn^^x. m^^v 

■iti^ U n ym ±i,zmi^^tifz±M Uzi' 1 X'^fi^ 

i^v a~yyy~^mm*-i^^j:mmm. emmm 
5±mfS.^fifzmiti^ 'J 3 ym. i \m\ti^ 'j :j>'11 

6 ±t?efig§tL/tll 2 COA 1 VISITS) I. , m 1 CO A 1 
iE^S3t^2<OAliBiU17i:{4. ffi-fti^'Jayji 

4 . ffljilis . mLi^^}-:iyw^mi?htiihmmm 
%<nm}izm^fd^-=ty'9^ vits-A'^ixvx^m.x. 

[0031] i^l-C. HI (a) {4. IIHOAli!^ 

3t^20Aiffi^7fc&.iHti^y3yji4, itii 

115. S-ft:j/'j3yjl6*»^=5rS3J11g3iiOJirailt'« 

ri^j-MLTv^s^t^^strv^i*. t.im\ (b) {4. 

^lcOAliH^®3t^2cOAliBiil7i:S-. fflflgJl 

5, m\ti^')-=iymt-t,ts:h2 wmmwmxm^ 
m:hx\^h^%'km^x\^h, ttmx (c) ji. ^ 

lC0AlE^3i:^2c0AlE^17fc&. K^k^U 
3>'ffi4, ttliK5*^^>^rl.2W^tO«[ilgT';iPa1^^ 
«LTV^I>m^.^i^LTV^|,, -?-LT. HI (d) {4. 
miiOAllHiil3i:^2(?)AliEllil7i:Sr, ISIIH 
5C0 1 JIA^^,5rl,JiraKT-«PBm^i LT l^l.««l&^L 
TV^S. TORScoi^TfcCVD^^rftckO 



[ 0 0 3 2 1 0 1 ( a ) ts^t^t^fl^acoi? 
a^*. m2-km'^xmmh. tr. mmmi^iz 
i o^!i2*>m§it!^:^fta«i±fc;^A".yi's 
^j:i:i,zx^Amiimmmb. :itim^(D--7th^j- 

vyyy^imm^^xn^--yi/tx. ^ioa i 
iHI8«3*J^mt^. oV^T\ ^1<7)A lS^l3-Srj» 

vDStio^^jt-ri., -ecoifc. i^y^-y^y-jK 

[0033] ^cOxU 3-y5^-^Uv-{iM{4±^ 

Mt bx. aTffi'\t2x^p^tiima.^m=m*^2o 

OOOXhhi^U 3- y 5 ^^-'-K U -7- Srffl . i cO 
y a - y 7 ^'-jK y -7-}iMco?« fc 1 1 !4 . n - y 

f-zi'T-fef-b/i -r^y-ju (4/1) M-^mm^ 
m\i\ mmmi5mA%mmmmixm^^tz. 
ti^mmt LT{4. ji^coj/y^-y^r-^y-?- 
ffilil^J-t=*f tT 1 0 0 0 p p miigcos/5 y * y r y y 

y (KBM-4 03E :<iM^J^(^*m> ^fflV^ 
=5ri3. >'9y;{f'y7-yy^^JcomillJ*a{4, IBff) 

X 0 i,zmvi^ y ■=t-yyy-m^-mmmizMix 

f^-e>-y zi-yyy-:iiv^-mmmit*LxhM:< . 
tfz^iimmipiii.mm-^Lxi>^\i\ 

[0034] 

[•f[:2] 



I 



^ris. ^4>n{4Ma¥%^«3!i«2 ao 0 0 m^iz+ 
[0 03 5] i^y3>'9^-^y7-^&iiH»L 

fern. Zili 1 5 0°Cfc 2 5 0'CfcT''?-tL-r*l3 O^F^ 

ogftMa^ tf^f*, 4 0 o'CT' 1 Btrao^asr^f t\ 

^U^i/y3-y7^-;Ky-7-M&ft«-fB§ii:. IS 

BiJis^m-ri., it2iz^i-. ^mzmmt: 

*^-rSi^y3-y9:/-5Kyv-f4, #S¥4-34 0 

[0036] icoifrffifci 'JimLfzi-V a~yyr- 
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[0037] mz. H2 ( b ) tSI-J: ffillUS 

&CF4 ^£7);i?'XT'^:&'14x-y^yj/LT. TOtt^lPl 
±§-ti:, ^lcOAlii^l3(5Dffi|g>'N°^->'±tO 

S'flii^ U 3 6 & C V Dfe t J: 0 Itl LT 3 SlijitT) 

•PH»)i&j^fiat. 112 ( c ) t^tctdtc. a^o 

*&-C-C:tl4. 3iI«jiOiiFaffiiili<^Fjf^a5^^^i -y ^ 

y^-LTnyr^^h^-ypSrjejt-rao Cl<50± 
02 (d) tc^-tJ;5t, m2coAiwma7ix 

-y/LT®20Al lEHl 7 i: ^ 1 tfO-A 1 ffiHl 3 k 
[0 0 3 8] iO^]||«FiJlfc*3}tS^^* 

m.mmmmii. wt^c^ftcosv^i^urr-y 

-eLT. 50 0-COT<0?ftllT{±;!f;^i!!caj***iJ'- 

[0039] mmm2. ^c^wnm i ( b ) co¥^* 

t . 11 2 ( a ) (DJMX\ ® 1 COA 1 Eiaii 3 £^1^-- 

-y^Ucf*co®-fbi^'J3y|i4<7)figiiS:«D&L. mi 

OA 1 fflSfl 3 W>°^--y ^-f^tWl 5 ^Jgfig L 
ico|lttW2co^#:gati3V^Ti>. m^y-y9 

}Mbffimmzir<1x. tit. ^ l «a 1 l2iaJi3 



[0040] mm3 . !:.(mm(mi ( c ) (d^w 

f-^N''y^'ttCX;l/-*-;l'^?eBgL. 2«S«^2m 

/i. W>2ff)K 1 @HSii7^x;l/-*:-;l/4>t7)T;k5::.'> 

[0041] mtmiA . ^crmm. m ( d > o^f^ 

L , ^-ftv- U n yli4 t ^-(ki/ y 3 y^ 6 co^liSr«i3& 
^: « i i^^ffi0iJ4 co^^*^ffl t I ^> . if;? 5 7 ^ 
20A 1 ffi^7-^x;u-*-;Kl»<0T;i'5-'^?Atte 

[oo42}^»j5. -16. fci^-c, ±^mm 

l~4T'{i, mmsmmz. ^oj^-yn-y^^^- 
IX. ^t2X'^^Ltc:mmm 
=fm2 0 0 0 Ot'S>l.*fy^^;Pi^;HrX^:t=¥f y 
■^Mmh n -7"^;l'r-fer- h/ 1 

(m-^ib4/i ) n-^mmmmt Lx±Mmm i 
5mM%mmzmmL. mm\tLxmc^'^vn-y 
yy-ii's^) ~7-m^^^iiznLx i o o o p p m.m.<^r 

-y^)iyY^ i^r n hVI^ f y h ^ 7 y f » L/t 
i>(Dm^^X\<^i-zi}K r;fitRSI.4>OT1i^rv>. ^SliJi 

5 &mti.:^ca6c7)>-y a-vyy-rs^j-^-mmm. 
m . mm. 1 iiZTn-ti. 0 i.zm.-^mx t v. 

[0043] 
[151 ] 
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mm 


i/y 3-v7^^-.Ky■7•- 
a m 




?8S 




5 


20000 




1 8 


r-f'Vj'KWDfiir 
m\iimj : lODO 


6 


7& 'J ;*-?^;wi';i'-fe;^4' 
20000 




15 


mvimj : 1000 


7 


2000 




18 


mwjin'j : 1000 


8 


2000 




20 




9 


*• Mfii7idK>Ji«t**»>(lfe:Ph=i:l> 
5000 




18 


mnrnv : looo 


1 0 


25000 




15 


mnm:/ : looo 


1 1 


2000 




30 


WMm'j : 1000 


1 2 


1 0000 


n-rfllr7tT-h 

/i-rw-»=i/i 


1 8 


: 1000 


1 3 


20000 




15 


^JiHi/pTJ : 1000 


14 


2000 




20 


HWMFj'i'7> : 1000 


15 


*' yXf)|.7iaS)HCt*r*»>((fe:Ph=2:i) 
5000 




20 


7-^' ^j-r Df ft 
mi^}>m : 1000 


16 


100000 




5 


W/»»9> : lOGO 



immi^^=j^2 00 o~ 100000 m^i,z+ 

[00463 mUz^ltzi^V zt-y^^-iHV^- 
[0047] tfz. ^IfcS^Uc. ^»J5~17<7)ffl 



[ 0 0 4 4 } ^ris . « 1 y n-y^^-^'J 

0 6 3 #P¥4 - 2 0 8 9 9 4-ttl^§3fi:tSr 
i^IPP 1-92224 ■^^fclB*§*L/i:frat 

[00453 
[^1:3 3 

R 
I 

S i -0 
I 

0 

I 

Si-0 - 
I 

R 
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[0048] mmmi ? . -2 o . 55:^. ismmx- 

m-'f-^^S 0 0 0 am:tiz^\>'^>'V Xl-Vy^-f^ 



[0049-] 
[^21 



mm 




mm 


m. 




17 


50000 

5000 
(li :@=l : 1 




15 


mwjSTj : 1000 


1 8 


50000 

5000 
(I>:(D=5 : 1 




1 3 


vnw/jno : looo 


1 9 


35000 

5000 
CD : ®= 1 : 1 


^ h4=-'<y-tfy : 
= 1 : 1 


13 


wmyji-'j : lOOO 


20 


35000 

5000 
®:©=i:l 


> \-if-^v-^y : 
= 1 : 1 


IS 


WHi>i/9V : 1000 



[0050] mtm 1 sfc^-r J: a mm.^ 

i^^MifiS OOOOkSOO 0<7)iK!J 

;lf J v-K^t LT 1 0 0 0 P P m t *S i d fc» LJt 

2 ) * jgfigta J: 5 1 LT i. ^\>\ nil h(7)mm(o^ 
mmmizi3\^xi>. w^^'y^'tt. ^i&mmtcm 
mmmhtitz. ^ i^^zrm'^mtffim^izmti. 

A 1 SEHl 3 , 7 ^x;i/-;}^-;l/4'<'5r;W5 -'^Afcfc 
[0051]^W21. ~30. fci^T. ±IBIIM 



0 0 0 P P mmsth j; d t LX\-^fzifiZ.ii\,zmh hco 
f {4^v\ OTiO^B p 1 5 o~ 1 0 0 0 
0 P p mff)mSxma&i^x.ti *).B<7)i^'^y:^v7' 

[0052] 
[m] 
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mm 


->-y ^-v5^^~•4-:';■7- 
@ m 
mm. 








21 


25000 


r-fcT— h 


15 


WMmj'. 1 50 


22 


25000 


n 


15 




28 


25000 


r-fex— h 


1 5 


i'^v-: 1000 


24 


25000 


T-fe-f— h 


15 


uyv: 1 000 


2 5 


25000 




15 


lf)lbWh*»7>:lOOO 


26 


25000 




15 




27 


' 25000 




15 




28 


25000 


r-fr-r-h 


1 5 


k-P(.nnn)r-nr)'\i 


29 


25000 




15 


= 1000 


30 


25000 




15 


hyM>'>'7>= 1000 



[0053} ^ffifi^j3 1.-33. ciciT-, ±tmmm 

4{c:5^tJ;7t, bKO^r>i^;H-x^:tWy (HS 



Q) ^2 0~6 0wt%oSGHt'»tii{fJ:v\ cc: 

%mmti-f. 6 ow t s b . ^mzism 

[0054] 



mmm 


y7^^-d^';v— 
@ m 
m^ 




m 




31 


25000 




15 


30wt% 


32 


25000 




15 


20wt% 


S3 


•t: U -f A- i'-'W-fex 4^ 
25000 




15 


60wt% 



[0055] mmm34. -39. ttz. i 



( 1 2 50 0T) mm^SOGTh*). T-2 (P-4 
834 0) {iiElS0GT2i.So 
[0056] 
[«5] 
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m m 


m m 


«rt% 


mmsoGim 


34 


25000 


r-fer-h 


15 


T-7 (1 2500T) 
1 Owt% 


35 


25000 




15 


T-7 (12&00T) 
5wt% 


36 


25000 




15 


T-7 (1 2500T) 
40wt% 


37 


2 5000 




15 


T-2 (P-48 3 4 0> 
10wt% 


38 


25000 




15 


T-2 (P-483 4 0> 
5wt% 


39 


25aoo 




15 


T-2 (P-48 3 40) 



[0057) mm 1 . ~ 1 2 . c: ±^^miz >- U n-y^^-^U v-M* jgfigU;^, 

M^SJtWfc t-C. OTcO«6t^E^<OS^y 3- [0058] 
>'9^-;K'Jv-?M&fflV>T02{CS-rffllil«5t*t [S6] 



(12) 



#M¥7-1 06 328 



mm 


m m 
mm 




2gg 

«a 


mm 


1 


25000 


r-fef— f 


15 




2 


25000 




1 5 


hWWi^^ : lOOppB 


3 


25000 




1 5 


Vmilio)/ : 15000ppa 


4 


150000 




5 


vifHiim : vm>pm 


5 


100000 


T-fe-f-h 


3 


h'WH'jfi^V : lOOOppa 


6 


2000 




35 


MM'jm : lOOOppn 


7 


25000 


T-fer-h 


15 


HSQ: 15wt% 


8 


25000 




15 


HSQ:65wt% 


g 


25000 




15 


T-7 (12500T) 

'.awtrocwmm) 


1 0 


25000 


J'';ifJH-f)l. 


15 


T-7 (12500T) 

:45wt% 


] 1 


25000 




1 5 


T-2 (P-48340) 
: 3wt% (mSttE^bS) 


12 


25000 




15 


T-2 <P-48340) 
:45wt9«; C^miS^i^) 



[00591 meffihtmi l CrS^I-i: 3 fc, ^-yya? -y 
[0060] tit. S6<Dib|g«?!l2tC^-rJ:3{:>'9y 

co}mm4 , 5 t^-r J; a fc , i o o o o o ^ 

CO- O nmifi'J'-^j:^^t:ibTmbco1^^'m'^^ . 

[006 1] tfz. mecotmmv , s t^-rj; a 

H S QO»gfc-o\, ^> , >'yy:^'yrU yV^'l t H 



6c7)it«0!l9^it$5^Jl l(cS^-tJ;3Mll**«:^-^^^ 
. J;tS0iJ 10^12 fc^t J: a {cmSnS 

[0062] mm4 1 . HBfi, i^u •:i-ymmm 

IBlllfctJV^t:. 31. 3 1 a{i;if U^^;Pi';l-fe 
Xdf:t=¥-9->', 3 2, 3 2a{4*f'j7x-;l'>';!^Xdf 
:t^-9-y. 3 3. 3 3a{iT-7 (1250 0T) [K 

:K)!5«*tiS0G«ffl .34, 3 4a{iT-7 (1 

2500TA) M.mimmmsoGm^i . 35. 

35ai±SF1014 [ftS-(t^S*SSOGTO] * 

^rV^ii^tfc-^V^TS^LTj)!.. *f^36, 36a, 
y-yX^ C V D {c J; s i^-fkS^ D 3 yjicox -y f - y ^J-V- 
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[00 63] mmzyrctXoiz. x-y^y^'V-hiJIl 
<. M»#*Afc«D^«c#LTV^5, ::c:t% 03 

<5iJz.{Sx-yf-y/L'-hf 10 00 (A/mi n> 

[0064] mmM.iA ovrtyoi^zmumm^ 
mm^mi^fz^. mm^A -20399 A^mm-^- 

fifzUmiz i 0 , ^ i~m k 7 X :::;«c^J:t**M 0 . 
1:59. 9*>'^)tl.'ft3{C^L/t*'ii;<f-;l/7x-;l- 

ic^Mo-x .y ^^1^- b &fflSbJt k i -?) 9 a 3 ( A 

/mi n) ifimti. mitzmbimmi^^mn^ 

iifz. 

[0065] m^MA 2. mmmA 1 tnmiz^ 1 00 

0 (A/mi n) (Oa^-z^yi^U-V^nhtzib^^ 
:fjl&4 OwtXizmmLiii^U^-y^i^-^O^- 

mmm=FA : 2 0 0 0 0 ) t . TE 
(^itAizm^uyji-ii^i^i^^-^^^^^^-^y iMMPf- 

i^^^ :2000)S:4 0. 1:59. gtOMibt' 

m^Ltzmm^mu mmmmmi^ifz. z 

<Dm:r.'yi-y^\y-hm^LfztZ^, mttzm. 

lZimmU^9 9 1 ( A/m 1 n ) mtz. *ib\ 
iZT^t^iZymm^ti-l X U 3-y 9:/-^ 'J V- 
{±. !RfB¥ 1-9222 4-^^^tffl^§tl/i*afcJ: 

[0066] 
[€4] 

Ph 



Ph 



«*i2 0 0 0 ^#1. t+^^^rSfC^S^-r. 
[OO6 7}*j||0lj43. ^WJ4 1i:!i|mc, 100 
0 (A/mi n) (7)X-yf-y/L'-ba:#S;^ii>6M«# 
4 0 w t % t Jt U 3 - y 7 'J -7- 
imUz. ZZXii. ^b4lc^tfc^U7x::^;P>';U 
-kXdf ( MAW-m-^f-M : 2 0 0 0 ) i: . h H 
o^>S/yHr;^df:t^-9-y7 3. 0:27. OWfifttt 

Tis^ Lfv:M*?s*^« t . mmmmmmfS.ifz , 



miziiimun o 1 2 (A/m i n > &#3t, 

[0 06 8}»»J4 4. Wfi0iJ41i:|3|«t, 100 
0 (A/m i n) <0X.yf-y^^U-b&ffS;tJ6^** 

^«L^o iit'Ji. -fk4tc«L/i!}fy7x-;W>';l/ 
-feXdf:t^-9-y (m&^im^m : 2 O OO > <7)2 Ow 
t%jMi:, WI^^iSOG^fg (T-7 [ 12500 
TAl . m^JS-fbS) ^7 1. 8:28. 20*MibT' 

m(7>:^^yi->^1^-hm^UzkZ6. milfzm 
timmU^96 6 (A/min) i%fz, 

[0069} mtmiA 5 . mmmA 1 1 mm^z. 100 

0 (A/m i n) OX.y-f-y/W-h^#|,fei6K«-t 
« & 4 0 w t % tiBM Uzi^Vri-yy^f-yi^^}-?- 
^imttz. ::^T1±. -ft;4tc5^Lyt*''>7x-;P>';i' 
-feX^:t^1?-y (Mft¥%5^« : 2 00 0 ) i^8. 4 
wt%5iJSt, TpiKililsOG^M (T-2 [P-4 8 
34 0] . m:^j(iS<ti8) ^7 3. 0:27. OcOMib 

Tm-^L-kmmt:mu i§mw-m.mm^uz, 

ioM<^x.yf-y^^P-M:il^L;ti:C:^, igfi-Lfc 
ffifc^Ja:^ LV^ 9 8 1 ( A/m i n ) 
[0070] |liSW4 6 . JJLhS^Lit J: 3 M^rl.^ 

intiOx-zf-y^^Wh^^SiJ 
ffll-Ct'i.Aot^rl.. ::;t\ 7"7X-?CVDtJ;|>ffi 

^bi^ !> :r yM k 'J 3 -yy^^'-MMmm k mnmn 
mm'^Mmmis. ttzt-^iz. m-iti^ uaymt m 

--[0071} lll3t^t>tK*rfflv^l.x-y f-y/^fr 
•f7°5 X"-? C V D t J; mity U 3 y li i: H-cOX -y ^ 

y^v- h y u 3-y laill 

iOBJ4.*^=5:J:'3{c, ^#«&l58wt%k-t3h.{f 

i^v^'-y^i^'-mmmm?>tzmzii. mA^i^^=f- 

M^2 0 0 0 0<O;K'J >';H:X^:;t^-9-yi: h Fo:>-'y 
l/iV^X^il^^yt ^56. 7:43. 3 <7)MJtt' 

[0072] 5 fcL--CJg^;g^i!tiM<^x.y^y^ 
W-b^SHSLiti:::^. 44 3 1 A/m inT'S)-^/:: 

^r^^fflvM.cifcfcJ;'?, x-yf-y/;^-xoS*-g-^* 
&fM^-r^k=5r<. y'J3-y7^--^fitiltj;I.Wa 
)ic7)x-y f-y/y- b ^ffiiJfPT'i i.cocoT\ -rcoifcy-N- 

-y f - y /co»iJt3 raSii* t \ 
[0 0 73]»t^j4 7. k^^-e, yU3-y5^- 
^ffllgk r^xvc V D t j; SK-fb^- u 3 yKk t J; I. 
mwmwkmm^fzk%^z. z.Kmt^:hmr):sLv^ 

y^^y-h^|B|-t-ri.^ik&, i^)j3-y9^'-5^it 
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)W^)U^X^:^^-tym^K m ( a ) {C^Lfe^ 
[0074] Zffymtmmt. x-yf-yi/-rirJK!>7x 
yi^'mm^TyX-? C V D tc i mfS.^ h.fzmit-> V 

ym. eiz^iifihcnx'hho zc^fz>sh>. xjv—^^ 
~)miSL(r)tz}!bcr)x. ^vi-yyi,zi5^-^xmm^mmm.'^ 

C0CF4 fcCHFg h(r>^^-^lk:^'Xim\^h^bi?^m. 

xhh. 

[ 0 0 7 5 ] OT. ^mmmmm4 m^^xm 
mti, t-f. 114 (a) i,z^-txdiz^im=fm 
miiimi¥m.i±izmm2mmi. n^yjiizm 
ieoAimm3w^:^--ym^ucm. m^iti^v^ 
ymt:CYDmiizi:mm-i. -eo^±t> it4x^ 
Ltz. mM.^m=i^2(yooTh?>i^n^-y'^^ 

-ji(V'?-(0;<h^>'<y-^y/:r.h^i^Ky-^y ( i 

/I ) mm [ 2 awt%jiiffi] siae^t. i s 

0 'C . 2 5 O'C-t'-etim 3 O^J-ra-e LT 4 0 0 1CT 1 

[0 0 7 6]<J:fc, S/U:3-y5^--d<'JV-ll^CF 
TilttSrl^liS-ftSfittt-^ <m 1 c^A 1 WMm3±(D. 
«y f- y ^ 1/ - b i t/i^^-tt zr [6]± § ^ J6X -y f- y 

te*^ 2 0 %jy.Tcoii-^-cii-^-t I. z t ^mt 
L\>\ ^Lx. mz^t;: t i^ncDmmmco^-! yhx- 
h^ifi. m'^fzmmms(rymmi^:fy'x<Dryx^x' 
mmm^t^zb^zi:^. m.<^si02 m^' m 

)jS;L, 114 (b) fc^tidt. ^li^AlElia3± 

[0077] m^X\ B4 ( c > J: fflm 
ScOftEilcOS i 02 J15' t?)±Ki?^t>'y3>'K6&C 

vmizx mmi. mic) izm-txoiz. m^<D 
mmmmmc t cuFsCDM-^m'xm^^ti-^m 
x^Ltii^ 3 nmmmrmmmm&m^:^ -y ^ yy 

LX-ay-^9VTi-^-}Vkmmh. <X\^X\ 04 (d> 
fcS^ti; d m2(7)A 1 EfIJ17 2r;^A-.y u v^^S 

tH 1 0 A 1 SUA 3 ^ii-ri. o 

[0078] ;zcr)^immmm-^mii. mmms^ 
7iiV7 :c-)Ui^)U-tx^:^^-fy^m^i,zmi^-f. 
^^^^i%tsmmLxi>mit'hh, tfz. m 



7Xvc7)J©-^. ^■»XffyXyX'^Xh-iXm'm 
[0079] 

mmm%\ \:}±<r)wmuzXo\,z. ^(mmz^it 
mmwm^'^iimwmmmmmhLx 

5 -y '7>mmMm d A^'^iiT* D . 0 Tm>^: 

TOtt^tfl. i i: ifiX% h ^ A-felSiO^BS^t^m 
t®^l/i^^#^a^#§^fc3(;i^tgi:55rl.. t.fz. Z 

fz:Lv^y-/v-ykmztm^hts:'o . m^m. 
m^msmm^'y-oymtiy') n-y^^-^-Kuv- 

h^wkm-^m»x(r)'T'7X^<nmshw-mzk 
h^mm}.zi. mmhmm.-fh z tx\ zti 

(>mm^mm:^'xizi: ^:c^'/i-yifmmb^j:l . 

iiO/tfe. mmb<^3:'yi-yi^(mmtin-'tifz 

0 . x y f-y^t J; i.^s'^'-yjgfigB^coi'v'x hv;^^' 

[HI}; co^BBio 1 mmmxh h ^w^mmim 
n^-fmmmx'hi>. 

[112} z.<D^m(oimmmx'hhmwmm.<nm&}i 
m^ummz^twmmx'hh . 

[03} >'ya-yffi||gc7)M^^irJii:X.y^y^^i.- 
[1141 ;oj«Hji7)fi!j£7)IS5fim'&S^ftilS<Oiai 

ijmiLumizmmmrQhh. 
mmxhh, 

1 miiM 

2 »]i 

3 Sll<Or;l^S::i'>A (Al ) iB^« 

4 Mks^uayw 

5 «)i 

5' mmffiSiOiM 

6 ffi^kv-ynyii 

7 »2iOAlE^il 
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